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stress eehocerdiogmphy (Dob) (5 and 10/dkg/min). Aortic distensibility was 
evaluated using Patereon's pressure strain modulus (Ep). Epwes estimated 
from M-Mocle derived diameter changes (riD/D) of the ascending aorta and 
the pulse pressure (FP) from simultaneous brachlal artsry blood pressure 
(BP): Ep --- PP*D/dD(dyn°cm-2). ~mke volume (SV) was calculated with 
pulsed Doppler. Psdpherel resistance (PVR) was calculated as the ratio Of 
mean BP/SV. Meesuremants were obtained at rest (R) and after Dob. 
Overall heart rate and systolic BP showed minimal increases (%: 10 • 4 
and 6 :t: 5 respectively). The changes of Ep were as follows: 
Normals IVD 2v0 3VD 
R 0.45:1:1.1 0.53 :t: 1.2 0.55=E0.7 0.56 ~.0.? 
Dob 0.49 4. 0.6 0.52 =l= 0.7 0.61 :l= 0.6 1.28 =t: 0.0" 
"p < 0.05 ws 3VD-R and all Dob 
Aortic distensibility was similar at R between all groups. In contrast it was 
decreased in 3-VD pts at Dob. 
From R to Dob the % increase of SV was 7 -*- 4 and the % decrease of 
PVR was 1.6 -t- 2.4. The % changes of SV had a strong inverse relationship 
with PVR (r = 0.86, p = 0.0001). When the % changes from R to Dob ware 
considered, Ep had only a weak relationship to SV (r =.0.30, p = 0.08) but a 
stronger inverse one to PVR (r = -0.49, p = 0.001). 
In conclusion, the extent of CAD may be related petter to the dynamic 
elastic properties of the ascending aorta than values obtained at rest. Dy- 
namic changes of aortic distensibility can only partially be attributed to stroke 
volume changes. During debutamine infusion the decrease of ascending 
aorta distensibility is Counterbalanced by the lowering of the peripheral re- 
sistance. Thus aortic impedance tends to be stable in ordsr to optimise 
ventdcuIoartedal coupling. 
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~ Three-Dimensional Dynamic Reconstruction o f  the 
Descending Thoracic Aorta From Transesophageal 
Echocardiographic images Using Acoustic 
Quantification 
Shiuh-Yung J. Chen, Victor Mor-Avi, Rick Koch, Claudia Korce~, 
Kirk Spencer, Roberto Lang. Univemity of Chicago, Chicago IL 
Acoustic quantificetion (AQ) is a real-time chocerdiographic technique which 
provides automated border detection of the blood-tissue interface. We used 
AQ images of the descending thoracic aorta as a basis for dynamic three- 
dimensional (3£)) reconstruction. Images were acquired in 5 subjects un- 
dergoing transesophageal (TEE) examinations (HP SONOS 2500). Manual 
withdrawal of the TEE probe in 2 cm Steps was used to obtain images of the 
descending anrta at 6 different levels. At each level, following optimization 
of gain settings for automated tracking of the aortic wall, images were ac- 
quired throughout the cardiac cycle. Image sequences were digitally stored 
and analyzed off-line on a frame-by-frame basis using custom software. The 
analysis consisted of: (1) extraction of boundary plxel coordinates, (2) defini- 
tion of aortic wail contours, {3) 3D surface cemput:=tion a d rendering, and (4) 
integrated ynamic display of the pulsating aorta. Resu~. In all subjects, the 
pulsatile motion of the aortic surface was clearly visualized. Reconstruction 
time for one data set was approximately 5 mid. 
Conclusion. Due to the fully automated and real-time character of AQ 
border detection, this technique provides an excellent basis for fast 3D 
imaging of the aorta. 
~ Three-Dlmensional Echocerdlogmphlc Acquisition 
and Two-Dlmensional Dlsplay of the Left and Right 
Coronary Arteries 
John R. Bates, Foyez Komad, Susan T. Swanson, Cfls Davis, 
Hawey Felgenbaum. Indiana University, Indianapolis, Indiana 
Transthoraclc three-dimensional (30) acquisition of the proximal left corenary 
artery (LCA) using a rotational scan has been previously described by our 
laboratory. The purpose Of this study was to use 3D acquisition with a fan- 
type scan to reconstruct and display two-dimensional segments of the LCA 
and dght coronary artery (RCA). Eighteen adult subjects with engiegraphic 
coronary artery disease, 6 with normal camnary angiograms, and 3 normal 
volunteers were studied. Scans were performed using a 3-5 MHz phased 
array transducer interfaced with a TomTee computer. From a high parasterna] 
position in long-axis onentation, the LCA was acquired by scanning laterally 
(all 27 studies) and the RCA by scanning medially (7 studies) at ~0.5 degree 
intervals over ~ degrees. Following post processing, a cut plane was 
positioned perpendicular to the left main (LM) coronary artery, and moved 
laterally with minor adjustments in angulatlon to optimize display of the LCA. 
In all patients, gart of the LCA was visualized. The LM was seen in cross- 
section in 85%. Longitudinal views of the proximal eft anterior descending 
CLAD), circumflex and mid-LAD were seen in 52, 67, and 70=/0. In the 7 RCA 
studies, a longitudinal view of the preximai RCA was visible arising from the 
aorta in 6, By moving the out plane medially, the RCA was followed into 
the atdovantricular g oove in 6. We conclude: 1) 3D acquisition of the LCA 
and RCA is possible using a fan-type scan. 2) Segments well beyond the 
proximal portion of the vessels were identified. 3) The proximal LAD was not 
visualized as well as more distal portions of the artery. 
9~6~-~-]  Evaluation of  Left Ventrieular Systolic Function in 
Hyl~..rtenslve .Hea.rt Disease and Hypertrophic 
Caralomyopathy Dy Iransesophsgeal 3-D 
Heconstmction 
Jttrgen Fdallogsdorf, Andreas Franks, Harald P. KOhl, Emil Rijken, 
Winffied Krebs, Halndch G. Ktues, Frank A, Rachskampf, Peter Hanrath. 
Mad. C/in(c I, RWTH Aaohen, Germany 
Systolic function of the hypertrophied left ventricle (LV) in patients with hy- 
pertensive heart disease (HHO) and hypertrophic ardiomyopathy (HCM) 
has been incompletely characterized by 2-D echo. Thus, multiplane trans- 
esophageal echocardiography with 3-D mconstructian (TomTec) of cress- 
sectional images was used. In each of 10 patients with HHD, 10 with HCM, 
and 10 healthy controls, five gamllel equidistant short axis cress-seetions 
from base to apex were obtained from the reconstructed LV. In 15 o inter- 
vals 24 wall thickness measurements in each cress-section were made at 
end-diastole tED) and end-systole (ES). A total of 240 measurements were 
ob*.alned in each patient. Wall thickening, a parameter of systolic function, 
was calculated as difference of EB and ED wall thickness. The results are 
shown as mean • SD. 
to ] - r~ ~ . • . 1 
8 " - "  " " " OHHO 
oControls 
• p<O.O01 
<10 10-12 13-15 16-18 >18 
Endd~asto~c Waq Thickness (ram) 
Conclusions: Wall thickening is inversely related to ED thickness indepen- 
dent of the underlying heart condition. Wdh ma~'knd LV hypertrophy, systolic 
function in HCM is more impaired than in HHD which may be partly due to a 
higher content of LV fibrosis in HCM. 
~ ' ~  Assessment the Left Ventdculsr Ouff iowTract  in o|  
Hypertrophic Cardiomyopathy by 
Three-Dimensional E©hocerdiography 
Alessandro Salustd, Marcel Kofflard, Folked Ten Cats, Youssef Nesir, 
Giuseppe Trocino, David Keens, Wire Vletter, Jos Roalandt. Thoraxcentor, 
Erasmus Universe, RoTterdam, The Netherlands 
The objective of this study wac. Io analyze the alterations in size and geom- 
eW of the left ventdcular outflow tract (LVOT) which occur in hypertrophic 
cardiomyopathy (HCM) using transthoracic three-dimensional echocardio- 
gmphy. At this aim, echocardiogrel~iC imaff~s from 90 consecutive cress- 
sections were digitally acquired (with ECG and respiratory gating) with the 
relational approach (either from the parastemal or the apical view, at 2- 
degree interval) in 17 patients with HCM and in 10 normal subjects. After 
conversion and resampling of the images into a volumetric dataset, off-line 
short-axis parallel slicing (1-ram distance) of the LVOT was performed at 
the onset of systok~. For each slice, the endocerdial borders were manually 
traced, and cross sectional area (CSA), maximal (latero-medlal) and minimal 
(antere-pestedor) diameter were calculated. For each patient, the minimal 
LVOT CSA, the ratio between maximal and minimal CSA, and the ratio be- 
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twesn maximal and minimal diameter of the smallest cress-section were 
considered. Finally, a wire frame display of the LVOT was obtained, which 
can be rotated on the screen for versatile interpretation. Inall patients, the 
shape of the LVOT as well as the site of the minimal CSA could be clearly 
identified. Quantitative data were as follows: 
HCM Normals p value 
Minimal CSA (cm 2) 2.3 4-1 .O 5.0 :E 0.9 <0.0001 
Max/rnin CSA 2.6 4. 0.9 1.4 4. 0.2 <0.0001 
Max/rain diameter 1.6 4. 0.3 1,2 • 0.1 <0,001 
In conclusion, transthoracic three-dimensional eohocardiography allows 
detailed qualitative and quantitative information of the LVOT. Patients with 
HCM ere characterized by a smaller minimal cross-section area and by a 
highly eccentric and asymmetric shape of the LVOT, compared to normal 
subjects. 
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• Evaluation o!  Attenuation Corrected Gated 
Tc-ggm-SestamibI Myocardial Perfusion SPECT 
Edward P. Ficero, Mlchelle L. Burger, Prakash Adiseshan, Petricia A. Rose, 
James R. Corbett. University of Michigan, Ann Arbor, MI 
This study evaluated a clinical protocol for performing measured attenuation 
correction on gated sast~mibi parfusion studies to reduce regional perfusion 
artifacts due to photon attenuation in the chest. Fifteen normal volunteers 
had a transmission scan followed by a gated emission scan using a three de- 
tsctor SPECT system (Picker 3000XP). The transmission scan was acquired 
in a 64 x 64 matrix at 6 ~ steps over 3609 for a total of 6 minutes using a 5.6 
GBq Am-241 line source opposite a 65 cm fanbeam collimator. The gated 
emission study was acquired in 16 frames in a 64 x 64 metdx at 6~ steps 
over 1209 for an average of 40 seconds per step. Uncorrected (NC) images 
were ramp-reconstructed using filtered-beckprojection, while the attenuation 
corrected (AC) emission images were iteratively reconstructed using the 
transmission data to correct the emission data for photon attenuation (pro. 
cossing time < 20 mitt). Endocardial end epicardlal surfaces were detected 
from short axis images and the left vanldcular ejection fraction (LVEF) was 
calculated from the change in volume from end diastole (ED) to end systole 
(ES). Mean activity distributions were tabulated at ED, ES, and for the time 
composite (ungated) study. The AC images showed increased uniformity in 
tracer distribution relative to the NC images. Decreased activity in the AC 
apex was due to anatomical thinning and the partial volume effect. The dif- 
ference in apex activity between ungated and ED may necessitate a specific 
EO normal database. Estimated LVEFs frem the AC and NC Images were not 
statistically different. Based on these results, we anticipate improved accu- 
racy in the assessment of coronary heart disease from AC pedusion images 
in addition to assessments of vantricular function from AC gated SPECT. 
Mean AC activity Mean NC activity 
LAT INF Apex I.AT INF Apex 
Ungated 86 :l: 7 82 :E8  774-7 864-6 674-8 82+7 
ES 844-7 80+8 79:E7 85-~-6 65:E9 83±e 
ED 84 :t:8 80:t:8 70±7 84~6 66:E9  76±8 
• Attenuation Correction With a Gadolinium-153 
(Ga-153) Line Sour¢~ Does Not Jeopardize 
Detection of  Small Perfuslon Defects 
Matthew D. Scarlett, Zuo-Xlang He, John J. Mahmarian, Mado S. Verani. 
Baylor College of Medicine, Houston, TX 
This study assessed whether attenuation correction with a Ga-153 llne- 
soume might obliterate small perfusion defects with mildly reduced tracer 
activity. Tomograms were acquired of a cardiac phantom (Caplnte¢, Inc., 
NJ) filled with Tc-ggm, with a 0.5 mm thick attenuating lead sheet placed 
over the left vantricular (LV) antedor wall, Tomograms were acquire(l: 1) of 
the intact phantom; and 2) after introducing defects involving 10% of the LV 
volume with activities ranging from 0 to 75°/= of peak activity. Transmission 
and emission data were simultaneously acquired using a Ga-153 line source 
and a dual-head tomogrephic (aPECT) system. Tomograms were generated 
by an iterative maximum-likelihood reconstruction algodthm and evaluated 
both qualitatively and quantitatively. On the tomograms of the intact phantom, 
diminished basal wall activity was noted when attenuation was not corrected, 
whe,~e ~.fter attenuation corre~ion the activity was class to peak. Defects 
were dearly visible before and after attenuation correction, but defect peak 
activities were higher when attenuation correction was used. Mean count 
activity (% maximal counts) of the antedor segments were as follows: 
No Defect Defect Activity 
(P/,, 25% 50% 75% 
Without correction 56% 12% 20=/0 32% 44% 
With correction 86% 26% 34% 53% 64% 
Thus, in this phantom study, attenuation correction with a Ga-153 line- 
source provides on improved estimation of true myocardial count activity. 
Importantly, small, mild defects were not obliterated by the correction algo- 
rithm. Scatter correction may further efine defect characterization, 
~ Operator-Less Processing of  Myocardial  SPECT 
Studies 
Guido Germano, Paul B. Kavanagh, Johnny Chen, Parker Waechter, 
Hsiao-Te Su, Hosen Kiet, Daniel S. Barman, Cedars-Sinai Medical Center, 
Los Angeles, CA 
We have developed a completely automated algorithm for the processing of 
myocardial pedusion SPECT data. The algorithm consists of three cascaded 
software modules. The first module determines the reconstruction limits from 
the projection imago set, using iteretive image convolution, feature detection, 
and artificial intelligence techniques based on the expected anatomical size, 
shape and location of the left ventdcular myocardium. The second module 
reconstructs projection images into transaxial tomographic images using 
standard filtered backprojection, and the third (previously described in J Nuol 
Mad 1995; 36(6):1107-1114) reodants transaxlal into short-axis images. 
The global process requires no operator interaction (although quality control 
and manual processing capabilities are provided) and no use of prapfleta~ 
hardware. The software was written in C, ~ns on standard Unix platforms 
using X-Windows, and executed in 12 seo per study on a SunSPARC5 
computer. 
The algo~thm was tested on 530 patient studies acquired on a triple de- 
tector (Picker Pdsm 3000, 193 studies), a 90= dual detector (ADAC Vertex, 
200 studies) and a single detector camera (Siemens Orbiter, 137 studies). 
A~!!~nte,~ and processing parameters were consistent with those used in 
clinical routine. Reconstruction limits, the reodentation axis and the final 
short axis images were presented simultaneously to, and evaluated by an 
experianced operator, who judged the processing accurate in 92.6% of the 
patients (177/193+ 185/200+ 129/137). We conclude that automatic process- 
ing of myocardial SPECT data is feasible, and may allow faster and more 
reproducible analysis than currently achieved with manual approaches. 
~ Attenuation Correction for  Myocardial  Peduslon 
Imaging: Effect on Perfuslon Images of  a 
Scanning Transmission Source and Preliminary 
Results of s Multicenter Trial 
Robert C. Handel, Hosen S. Kiat, Brenda M. Teth, Steve Ballo, Daniel 
S. Barman. Northwestern University Medical School, Chic~O, IL; 
Cedars.Sinai Medical Center, Los Angeles, CA 
A major concern with myocardial perfusion imaging is the effect of nonuni- 
form soft-tissue attenuation and the potential production of imaging artifacts. 
Recently, a method utilizing a scanning line source of Gd-153 has been devel- 
oped which performs attenuation correction (AC) following the construction 
of a transmission map (Vantage ®, ADAG Lab., Milpitas, CA). The current 
study sought to examine if the transmission source altered the standard 
emission data, Accordingly, 4010is (20 men, 20 women) undenvant porfusion 
imaging (E) after a peak-stress injection of ~25 mCi of Tc-99m sestamibL A 
simultaneous emission-transmission iS) study was subsequently obtained. 
S, E, and AC images were read independently and in a blinded fashion. 
E and uncorrected S images were in agreement for the presence of an 
abnormality in 39•40 patients (98°/=; Kappa = 0.90). When analyzed segmen- 
tally (sags), concordance was noted in 765/800 sags (96%; Kappa = 0.85). 
Virtually identical numbers of segments were scored as normal for the E as 
for S (658 vs. 657; p = n.s.). Sags were also evaluated semi-quantitatively on
a 0-4 scale; precise agreement was noted in 93=/0 of studies, The summed 
stress scores were also equivstent for E and S (5.7 vs. 5.8; p = n.s.). No sys- 
temic vadetlons were present based on gender, body size, or the likelihood 
of CAD. 
Preliminary efficacy data demonstrated that AC, when compared with E, 
increased the number of normal segments (690 vs 657; p < 0.0001) and 
reduced the summed stress score (4.5 vs. 5.8; p < 0.01). Additionally, more 
pt studies were interpreted as r,ormal or probably normal with AC then with 
S (28 vs. 21; p < 0.02). 
In conclusion, the aforementioned technique for simultaneous emission. 
